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E(ecutive Summary,

The Study on Establishing the Evaluation System
of the Fisheries Rebuilding Plans

m Need for the Evaluation System

O The Fisheries Rebuilding Plan is a comprehensive resource management with
two goals: to overcome the past fisheries resource management and to rebuild
depleting fisheries resources. It includes rebuilding target and period, based on
scientific analyses, effective management methods and voluntary participation of
fishermen.

O Advanced nations in fisheries have evaluated performance of fisheries rebuilding
plans for their higher effectiveness. The Korean government prepared resource
recovery recommendations on the natural science front. It fragmentarily
conducted effect analyses for governmental achievement management.

O Achievement of fisheries rebuilding plans should be evaluated for their
effectiveness and purpose. An objective evaluation system should be in place to
explore problems, gauge policy results, receive feedback and supplement the
current plans.

O Fisheries rebuilding plans should be evaluated for the following purpose:
analysis on their achievement degrees; identification of cause for successor
failure; better effectiveness (efficiency) of policy operation; active response to
governmental policies; transparent policies; clear responsibilities; provision of

accurate information to stakeholders and rational decision making.
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® The Evaluation System

O The study suggested that fisheries rebuilding plans be evaluated on economic
and policy fronts. Then, the results should be comprehensively evaluated.

- The quantitative evaluation was conducted on economic front such as fish-
eries sustainability, stable fisheries management, effective fisheries pro-
duction, and fisheries effective use. For the analysis, the study used the
bio-economic model, the effectiveness model and the optimum fisheries

production model.

- A satisfaction survey was conducted on experts and fishermen for qual-
itative evaluation of policy achievement. The survey items were decided
according to evaluation factors, such as opinion gathering degrees, policy

appropriateness, policy transparency, and policy effectiveness.

- Results of economic and policy evaluations became the basis for evaluation
standards. The study prepared a comprehensive evaluation system with
these standards.

O The study also suggested the achievement evaluation system and relevant
procedures for its effectiveness and objectiveness.

- The achievement evaluation system includes evaluation goal, target, scope,

methods, the main player, participants and evaluation results.

- The achievement evaluation system goes through the following procedures
for its implementation: () designation of projects for evaluation and re-
quest for evaluation (the central and local government), @constitution of

an evaluation body and designation of the evaluator (metropolitan or local
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fisheries resource management committee), (3determination of evaluation
standards and analyses on evaluation materials, achievement evaluation,
goal comparison, and comprehensive evaluation (evaluation organization),
@ use of evaluation results (metropolitan or local fisheries resource man-

agement committee).

® Case Analysis on the Evaluation of the Fisheries Rebuilding

Plans

O The study applied its achievement evaluation system to "Sand Fish Rebuilding

Plans."

- For economic evaluation, the study used the bio-economic model to ana-
lyze bio and economic effects by resource rebuilding management tools.
The optimum fisheries production model evaluated the current fisheries sit-
uation, based on the optimum fishing effort by the industry, optimum re-
sources and fish catch. The effectiveness model evaluated changes in ef-

fectiveness of each business.

- For policy evaluation, a satisfaction survey was conducted on fishermen
and experts to analyze establishment, implementation, detailed effects and
sustainability of resource rebuilding plans and effects of resource rebuild-

ing tools.

- Lastly, economic and policy evaluation were comprehensively reviewed to
produce improvement measures. "Sand Fish Rebuilding Plans" were col-

lected and supplemented with information based on the results.
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O However, this case analysis on Sand Fish Rebuilding Plans showed various
limitations as well.

- Biological, social and economic materials were not enough for various eco-

nomic models. Therefore, data on biological information, fisheries activ-

ities, fish catch, and prices should be collected and analyzed systemically.

- The satisfaction survey for policy evaluation can show conflicting results if
beneficiaries’interests conflict with each other. Due to subjectivity of eval-

uators, policy effects can be differently evaluated.

m Use of the Evaluation System

O The study summarized measures to use the evaluation system of the fisheries
rebuilding plans as follows:

- Items for economic and policy evaluation should be analyzed by fishes for

resource rebuilding plans. Each evaluation item is quantified by using

weighing factors of the Analytic Hierarchy Process. Then, each fish can be

ranked for resource rebuilding plans.

- The evaluation system can supplement the Achievement Management and
Implementation Plan of the Ministry for Food, Agriculture, Forestry and
Fisheries.

O This study is significant in presenting the framework evaluation system for

fisheries rebuilding plans. It suggested implementing pilot projects for the

evaluation system.
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- More practical evaluation guidelines should follow after production of eval-
uation items, standardization of analyses and calculation and confirmation

of implementation procedures.

® Policy Suggestions

O The study provided the following 5 policy suggestions for the establishment and

implementation of the evaluation system.

To prepare guidelines and to supplement the evaluation system with pilot

projects

To accumulate materials for the evaluation and to establish an evaluation

model

To institutionalize the evaluation

To improve relevant organizations for the evaluation

To support and foster evaluation organizations
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& A 23 40 17| 4 2 1B 1 9 0

AR oA, T4AR US| RA S A o|guel A, HATSHL, 2008, p. 366
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(1) 4=g7he] g

3 Phperformance) o] AFHE gL o Ro] W A EL ‘ojugt Uo]
o]Fol2l AWpE ojulghl4 ofe} o] Mk AW AAo] AuHresulss)
2 P glo] AU AWt BeEel sopE & YrhFRAE 9,
2006, p. 12). YUHOE At AT, A, B 55 5o A o)A

o
WAEE f-REO] BE AnE ZasHe Adolth webd Autt AY &
oAREEaNY $8e B AEHE NS R Ao 4
Zoutput), A F(impact), EHeffec) 9F BEF Zash Aoz oY 4

ATHA< £, 2006, p. 49).16)

14) Zgro] Y &) AFA, http://stdweb2.korean.go kr/search/List_dic.jsp

15) AtZ(output)> 5 1‘11*—4 A T3 Uebd Axtola gF(impact)e E=stAY 9
wabx ol Aol TS oulFHEAL 9], 2008, p. 44). 12T & IHeffect)s “old
249 Ay Ao oJste] EUE mgel} £& AW S o,

16) FBHEAN0 ATk AU ARt BB Ystol 2 AW EL m2aYo] 4
SE2A BFHL ANA, WA Aol Wel, D% B4 Ex 474 ane &
et Ao 2 Ao Ea (A HE 9, 2006, p. 12). T3 A1t AFe AEIL YA
# 52 Fa FAMCR Aol BES BeIALIE Lk 5 eHworkload, activity)
ol AR 2HAQ ALZE(output)f] 2HE E LAY AP Z2HA A} 93,

Ty A9 ZHE vdste A 7HE‘§ Egsta A&(H 93], 2002, pp.

19-22), AFAFlO A O] BEREo BhE AT FTA-AE-EFE TAPE FAR

% (process model)o] FHE o] &2 2(Talbot, 2005: 507) A9 PAHo|2L HwE EQ]
(AT DS B e, AT AFTRARAAE 42T AE Frais #
AE Holx YZ(HEA <, 2007, p. 29).
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3+, H7Hevaluation) 2] AFAZA 7fE-S “AF=Q] 7HAU 4E WS &
Wom Aolsn girk QAo Hrh Bl Hstel §8 4
28 053] 9o AT At KA nHsie] 71Es ARstaL ol
weh oA SHSHE Al L SlulThU A 200). uehd 43t
Brhe AR Bl A 48 BN AEHE AN 7z et 2
Yol Uelo] 4L elugehin

(2) AdE7te) o)

A7 oY= AA AR Ees ARe AT A
(accountability) A2 FEE 4= QIchls) HA E= AFYQ] PS> H7id
Aol Blie A At MAshe o Bad So ARE AT 5
B7HE Fol AR Aty aeAde Atk A A4 Alals
2 g ATE Folzl ATE AHsHA YAkt
=S Fokst= Aojtho]|AFE 9], 1996, p.

>:é“4
S,
2
2
=
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1
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ot

7 AEA-FAE AollA e = ko
of dnbzl oz Aelo] AlarEw Gl kel ol AarE ATk A
Aol AUAA A= Y PRS0l 252 HE=E FHoHA "ok
uhebA mEf AR I AU ARt AR Ee ARG A9

—_

17) Vedung(1997, p. 8)& AH7HE AT A AE=9] B4, #84, 74 & A
FAo2 YUsHA APl vlEo] HYste Ao Fosta s

18) =4l& £1(2008, p. 46)= JHH7He] H4 2 YRz Dt AJF o gt
& HoFozi AMAAYY #e9 d& A= Ao 45
fz At 7bel Tt ast=a oAbyl ey Al it &
HE 3 U5 AR Adgrte #F ¥ME 9 fHde AR
JRALH 7 7| B AP | o] HAY o YAatn 9L, dppes FAPA=
AFMEAY 5o HaErt @ Ao B HE % TEH AYH, Fol US

19) ‘g7te = glod #eg gk ebe A9 4947 dAA Y FHe A E
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aypgH med AL B7HY FE 517F 2 5 e]RF 2], 199,

Fh, EA8 92008, pp. 46~48)= A E
off tigt ool FhEste] o} o] 7|&sta gtk A, AWE = A
s}

2 e FHoRA AAH B3NS ZYS] AT =T
24 Fasieh AR, 3% oA ANE 9% Sete] Bk & FY

o
Y, oS ABEE BN EBHOR ofRold 4 qlek WA, A
M B AT AAE AT 4 Gk F AT B ARE B
A AR A 3
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2) dutgrtel oy # 7Y

(1) Hate] 35

A FFLEIH B AR Wk AR Wb 4o 334

o olulely Bk M 23 F wUHY 429 24 FA(HY) 44
W ool Y L AT FHA AT WA e /1w YA
o A&B7F SO e 4 90w, Bk BAof uet cheka Hrh

20) Al By 3 me4da e
20) FERAATY AABAE, HRARE HZE Hejrhel, , AFEA 05-15, 2005,
pp. 72~79.
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2) B7HE d #3

TR ATk e AurHoR oA project), AR
(program), A H(policy)o] ®31 9lck. B4 AHABI B EoEE
Shz, oA ATl tiEt We i=olel ATAA b Fo] 4
Brlete gol7t AREUY] tholch wheby ArdB el A BaA el
o 7o) BAH IIAE Yol ol §H I ULHIHZ 9, 2004, p. 6).
AT} ApQiute] PAE A, 94 ABE “HigrAst Abs) A

2 o|23telt AURE} 0|2 TAEL FAST] YA A Y
57 gre] AR B o PR AAZ 9, 2004, p. 6). 1)1
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A s1eze] AT Aol FUsA ALGHHARZ o, 2004, p. 922
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2) BE-SHY AFEE Abu Aglolet $27 Reke 497 e of A% duHos &
o oAl Aoleta By, vhe, SHE5E b AR thAl ARgloletn Zefof v A A
$7h Be. oS SU, A FAAAT A SN0l glid, & Fiolehs BxE Ay
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AR B AFHI 424 Ya gk
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| B 3-1] B9 8% R U

o X O [m]
Nz B2 =4 9 Aoy
A 2AE 99 AA
%7} —%03357} . A]-<§4 x%x%H gl ;‘g%/\g ] }_;é'] —
2 - ARG ol olele A% WYUA
T aB%) AT R [ HAALES A AN
° - AAAN F BEol RgEL avke] w4 Ad
- A 7} AYEA G B 5 Y $4ol 44 4E
A %7187} A AEAA A ST 9ol 42
A7} - A A 9 mate] WtEM augte] AF 4
- A AT el AHA L AA 719 xﬂﬂ
37 HEE | wtane amy w Ay B e
A - CEe 294, ARA, ALA AT s
g]_‘f__\gﬂ 04'1—5'_‘\__5\__1__‘ el
A BE B 9 o] o ofs) BE
27 AAA Gk |- A AAA ase el
ne 34 Wk |- Ao AAH anE sl AFH 24 o
B Aed g7k |- Ade V163 AsAS soh At

g s aGA 9, AAA, 2007, pp. 49~51; A=A, AAA, 2004, p. 81
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pp. 53~63).

TFAX R F7Ea 40k HElsto] AME7E <™ 3-1> ¥ <3 3-2>
oF Zo] AAAY, aaby, &4, 84, A&7t 59 845 1185t
AAE) of7)o] BrkAbs A EA7HE F8ste] 7T a4 digh

=
TS Y24 Ech(European Commission, 1997, pp. 18~21).
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24 @918 ol g WAL wEi A9t wrk ojstdE oE A

7HA 7ol tishA T Al A eR A Ak

® ZHY g8t

& Ak 4 2t =
Abste] Wlashs ROl 21, 2004, p. 81). 5, & 2AEHE AR
SO Qs WS WS shud A2 BAIste] A el 28
EJ% Au]-g-3t u]m:; 2 1 344 ang rtshe el

50091 9 ol el ARglel thal olulErY 2APE ANES | RE}sAA

SEARAol et vl e Ago] dntatE AT F 2, 2004, p. 9).
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= 01

RITHEL Abe] o] W W AAETHES SO AIEIE dju] A
7, 2004, pp. 235~236).

Hol A e B Aol wet 27 A

2 HA(ex ante analysis)?} AFS-Z E-A(ex post analysis) o2 JLEE T ARA
H AL AR S ol ASdAelA Aol BT vlg @ WY
ule] 2gsto] AR ABE BASE Wolth Lo AT BAS
A1R] 43 ol ol AR AT W8T WIS |22 so] AAH 47

E A4Sk WHoltHalg A <, 2007, pp. 220~221).

H|-&H o] f Ao 71 de] o] &kl = 2l 7|Hefl= Hel/mEH &
H(Benefit-cost ratio method), =&} 7}%| % (Net present value method), W5
o] & W (Internal rate of return method) 5] AT FA, 2004, pp. 39~43). A+
7] 4719 71 g o] &E= 7 YoE EALStaL ALY FEAe] &
AAA Qs FGrEstke dleoll oA Y sdtt duE =&k A2
ofUITh. ubebd AblS] AAIE ATte] iRt BH7|ZEO = A Shte] B
Hollul A& o7 ORI ARTIE 2 o AW WS AXEH7] Qg

A A7) Al 7R 7S As R o R 888l Ao| vlgZA )]
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7t) HelH|EH|EY(BCR)

A% W §5EY AWHE e vl B Gul&e o] ok A
Zlgoley. Mol gul &S Aokl FAH Ut Adja FHom &
Aot AL T FAcke AE So4e vEE HHT

24) HIGEILYA w1 o] DY UL ALEAG A S AR AFHA %L,
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tH(Profitability Index Method: PI)o|2}al: &t
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1 2]/u] 88| &(B/C) = f} il ¢
= = S0+t S ()t

oA7IA, B, tAIe] ®ef, G A B, v DALY, T A7

& A}Q) gaol] et wArsHs Wolo A AulE-S A7)
& WA S o2 FAR £ANIAE ol

H7)9o|th20) LRAZFA WAL Able] AR Uste] FRIAA | £

ol 77t st SRAZEAZL 0 Reh 27 vepd,

Y

ERAANY) = 2 T Ay

YRl EW e A AAR Q) BT HOEE AA7E oA

25) &ele r> Aol gt AEE WSt Qe oJAERA 2R 7|3 H &S on|d
(AE7, 2004, p. 171).

2) SAAAE A AHeR Lol AT Z7ROTA 4u] ol Consumer
surplus)2t L= 3}
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St FAAZFAZE 0 EY Atk RS uRth(HE A, 2004, p. 42).27)

o] A4 EUT ATHE
01—4 H]—U—Oﬂ a _?4 =
stk ujebd Taare] oRE Assieln & o ARl Pk AAs

7] 9ialA Al AR BATEel Arde <am 330 Hlashglct

27) WRpoE2 "B FY A
EZV\}OMﬂ et ool E
o] A3 “break-even”AF3S A st T uwf oAt
A YR gl Atte AL
42-43),

7bA9F H| &5 5 AAIANE T HF= Wl%iﬁ

5| Y=o} Fu|&& 343t
LRI ‘21%. w2}
AL Qulg(yE 4, 2004, pp.
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SAPEE AF&R A H sl renewable) AHLO.E, o] gAlAbe] o] Fojx]
Al G A AL 7 ARl s SkekaL, ARAARgel <sl 1F
4spA Beh elm AR el AR 3 4UFE A
4l TAA Ho AL 4=F(environmental carrying
capacity)ol] °|=7] .

SHAIRE kAol gk o] A k(h)o] o] RAH itk TRk
gjgkei(ol g Bel)o] ZASAA o, 1 A AU A

ool of g Aol ojs) 7a Fo] F7kslA| Hrk . o] AYAL] T 44t

of71H, X t MR SARYFE, GOE ALY Y Tew
hiz ¢ AIRe) AR otk 4 @4)elH B vhek ol Aol S
Axpe] YRt gow
A0 AR How SAAe Z715H
oo gom e A FES FASH
O YAAN & 4] (4-5)o A2k o] o]EwHE) T SAAFATHX) 7
o 4R 4HE 4 ek g3 o YAl et mek 2A A &
ol el A @)l Aeh ol AR AFAN. ol B4
of uHE a2t AUEAC] uFE BZ of§sto] thkshAl ehd 4 glom,
23 o-B-1E sPgste] HFHA FrFeR

1986; Clark, 1990; Conrad, 1999).
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h=f(E X)=q-E"- X" A (4-5)

A (450014 q= o} 28l5-E7|<(catchability coefficient)S LEFH L, o]
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=GO 0] SRS WL SR 1), £ AL
S7Hdh/dX > 0)sHA H& & o Uk
U, Sefal 23 o]olAIAF 34
AT o] JAAE 7He] WSS HlEFS = Clark and Munro(1975)+=
SRS of%lol YolA Sl Aol Y Helehi, Alzte] BEo
wel ojdgEenyee] ABA ololg Frslai Bejd Kol
(theory of dynamic optimization)S Z7]3IATE & |22 ALY S HE =

oRdow AREA} 2o Aow WA oFsH] P HZe] Eomk

T A Fe ST = ATkl e Aotk &, A Aiks &9
A AR e S7HAA ol ¥ W@ ababdo] I Ae 4= gl
5 5hal, ERE o] AdFES SVHAIA v Ak SE =Rt
T o2 EE & of¢folejo] FUHE & Q= Aotk

ofgelels FHistd & e FHA i B Y S S
et FEfA HPEDS Clark and Munro®] o] 22 7ig2 Sfisto] 4
(4-5)2] o= =HE)y} AASt] AR, S t7]of SlojA] ofYAF4ke
2HE d& & e olgeld A (¢4-6)3 o] ek 4= itk

m(X.h)=p - h(B. X)—c(E) 4] (4-6)

o5}

Maximize NPV = / e "' (X, by )dt A1 (4-7)
0

= [ el (B X)) e (B)]di

0
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subject to; X; >0; 0 < h; < hyyy

07|14, 6 NPV Alibe 91t ARel3] &)l 123l hvaxe #Ho A4t
ofuait. 4] (412 AfRAL vgon 3 mxsrel Ijst
A5l %t W EY d(hamiltonian) $H<(H)+= 2] (4-8)2F o]

% qlek

M1 >
2 N
TR TR

i
o

H=e¢"[p+ h(EX)=c(E)]+A[G(X)~h(E X) 4] (4-8)

o714, A uleltee] NS WAZ BT YR 7hA(shadow
price) 0 2, FAIHORE Aol B ol AAES] Sz Fe] S
A9 Sl adel ofs) AREE SA A0 FALAL ojuld
SUEUY GRS ek 98 BREAL A @E9-(d-13)0 4%
of, HWELS FpH)E OB E), FAAUN), 123 Aol 3

H|EFO =M T3 4 gl

.

r’l

Ly ] = A D A (4-9)
I b )+ A (Gx— ) 4l (4-10)
%:_5 e thE—cE)] 2] (4-11)
D__ o8 4 (@12)
A _ o(X)—h(E X) Al (4-13)
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s elste] A (@-11)o] Bheshe HEHOR 4 (149 o] el 4
T},

30

cp - hy

Gt D+ hg—cg

s 4 (4-14)
wrh FAAQ] A 249 22 setsly] 98] 4 (4-14)2] 54

A AAAGX)]S dutA el 4|3 (Schaefer) T = g

HEHE) SEo B2 olQlu 8, 181 MG A of AAR{h(EX)]

S 71IE 4 (4-15)@-17)3t Zo] Zkzk vpehd 4= Qlch

GX)=r-X-(1-X/K) Al (4-15)
c(B)=a-F A (4-16)
HEX)=q-E- X 4] (4-17)

Al (4-15)0) A r& ARl EUA A = 4
57 ouistth. 7T 4 41604 ax whelm Hlg
Ol 2] (4-15~(4-11) 5 2] (4-14)°] i ¢)5}o]
| oSS A (4-18)7 Atk

X—a

_ i
b= aq K

A AollA Bz wiel o], akR(X) o] SrHd S olg e
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A EA AR A @-18)] 21 FE51] 915 ohee] 4 (4-19)9 2
o] ] 4R AABT} Zolof k.
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K(EX)=GX) =qFX =rX (1- 2] (4-19)

UAEEO R A] (4-18)014 9] ol HwERHE)S 4] (4-19)0] theYste]
2 b)) sl AElehE HA A ATO)S A 42005 2
o] % % 97 k.

«_ K/ _a 4 a _ 6y, 8ad 1 (4.
R Bl S B OLRVIC TR RS 4] (4-20)

~

Ao Al Zb W] wE FA AR Y] WEkE AuEw, 7247
dX'/dr>0, dX /dK>0, dX /da>0, dX /dp <0, dX /dg<0, Z18]il
dX'/d5 <00] "} &, AR ZYA AED), At LK), 22
I Rk BlE(a)o] SIS FA pARILES ULk, Hite
AIFAP). oleEEAG). 12T AFBIH IE(E)0] FHERE 2K

AR S A5k F o

ol@lgt 2|2 FAAUTHX)S oz HFH Q] 2& o] YLK )

A (4-19)0] X' & diggrozn 73 5 A "k ool wheh Xz oAy
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A HA SARUHK) $E0] $248 F7HH Hrk 383 M of
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% ook
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kA g3t uiel Zho] DEA7Z|HH S H|R=2] 4=¥] X 3 (non-parametric
mathematical programming) .2 7j¥ 7|43} Z-e Hlntial YJAFEA TS
(Decision Making Unit : DMU)E9] &84 120 AAY o= A2
st A BA4gE 2 Sehe WS o &Rttt ol wEh | AEje 7
<1 W=5 2| 7]<(optimal frontier technology)?] W] E F3jA AEA
= B7IHAl "o AlFRd shollA DMUS| a&4d=
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n=1

s.t 2 m JNL/E n J" - 1

m=1 n=

Z,Z, =0, j=1,2,....,]

m?

71914 X, DMU jo] B2, 1, & DMU jo] AEES trehyu,
o Eqlgao] 4 M AHER40) B etk B8 2,3} 7, & 27}
DMUS] Felsibe] AAst Atael 7l ool Gebd 54

aal 7R AEY Hleeds el weba o] mdoA= ZhEA
ol 7,3} z,0] AAHI(decision variables)7} =™, A|kxA FloA] o]=

m

NENY e Fok AS BEE ATk
Flte et al(1989) Fa0 ool thar 714 stoll Al Aarse 57}
£ 93 DEARYS TE3Lgeh ofo] 7|23l WY T5L 915} N £

U, =0, X, >0 Al (4-23)

J gn =

J
Y Upp>0, m=12,....M 2] (4-24)
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EXW >0, n=12,..,N 4] (4-25)
i=1
M
E U]m >0, j=1,2,...,J /_\_'] (4_26)
m=1
N
ZX]-”, >0, j=1,2,....J 2] (4-27)

n=1

o710 4] 4] (4-23)& FJakat AHE ol G4b Gf(+)olojof sHe 2L
vhebdich el 4 @248k 4 (425) EA] QT AE] 1ol
B f(Holojof sH 2AS Ltk F 2 AR} ol 719())
o o3} EQw L, ol et *ﬁﬁ(m)Ol o|FoHE olulgick. 4 (4-26)3
A4 @e Bolure] AT AEwY] Wiko] B k)ololof stz 24
< Uitk 3, A 71900] Hofm 3 w9 ol 4e] Ak AS Eelstol
g 9 W9 ol 4FO] AAHES AHE ok sk S ojmlait,

A

dhEel gt 7Pkl A AAtaed BHE

¢

Max 0 Al (4-28)
st 0U,, < 3,Z,U;, , m=1.2,...M

EZ Jn - Jn ’I’L:]_72,...7N

ji=1

Z;>0, j=1,2,...0
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AoFRAOS ZA H|S4 A4S YERHTK(Pascoe, 2001).

DEAZ|WHo| A= o]} o] Tl aael AbEwrol tieh 7PstolA &
=Sd3tsl= 69t 79 gl A4 E . e, o]4Fe] DEA7Z|MS
(CRS)ofl digt 7M=& wizzstal Qleksh o]2{3h 4=8FH g (variable
returns to scale : VRS)Q] 712 F7IX]7]7] YA E o229 A0 I

sttt

%> i
rE i

2.7,=1 4 (429

j=1

olef S Eol et AHe B UE FHHQ AU 54
A SBE, B3] 437 Aol MAsly] uEolth olgke Ao
Ao APATEY A9 BB VRS A4HS Aeprzion sk oot
(Coglan et al., 2000; Kirkley et al., 2001; Pascoe et al., 2001).

t}. SFA(Stochastic Frontier Analysis)”|%
SFA7]®H-& eIy FA4 7S AR Ae=A, B

2 DEA7|WH< "’Hiﬂ'g}‘ﬂ T2 ARgE o] ght) SFASF DEAZ|H O] 71 &
ko] -2 DEA7|Ho| g ldl Hiall, SPF7|%-2> 2&/d(randomness and

probability)& 3-8-2tth= Zlo|th. wehA SFAZIH2 o] FE EIE A

51) FYEs F il 72 B ’\P%%*E &3] 7 o Frhevbd AA7IES R o
st —)F;%‘?i(constant returns to scale)?] % ;&%E}I’_ ot 7|2 o CRSEE“ 2 9]
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A5 Q1 Al 8Y(Econometric implementation)©] 7}53t=S 714 H}.

SFA7]tH2 Aigner, Lovell and Schmidt(1977)2} Meeusen and van den
Broeck(1977)0l] &J3fj 7 o]%- o= AFtollA o] 7|Ho] =i =
& e g8k APSel WEHh 344 DEAZIYOI AL Yo

Fol gtk ZhAste] WASHE HE WES R4S FEmoise)o]e]
wrbs Aol wEgdeR Stk old] v, SFAZIES 23aHerror
erm) S EAA AYALe] BEH AL EFAY sHch

TFAH L2 SFAZTHIME FAR4 4284 IHe BAE At
o FHZ YELL, of7]o A FEA 2E WYste &E
Apetar ke MlaEgdE Whgste Fom FEsto] ®AISH Ho
(Aigner et al., 1977; Kumbhakar and Lovell, 2000). =,
A QAT F) A4S FARAL ©) Hojo AEFE ekl 4
A& theel 4] (430)7 ol Hojsith

g =f(z38) + v — v A (4-31)

A7 A, yi = logy LEIIL &, = loge, & OJW|SH=T, 4= A AL
RAVE, o A QA B gl (k) WE, pi 2RE A4
() WE], ok SEH 0x0] G e 38 2XHid N0,
2 s (0, )0 WS 2 SEUSR i AR uEeH
S ojujste.
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(truncated-normal) F-3Z, Z|<(exponential) 3£, 12|31 FFdl(gamma) H3E 5
ul 7 &27F AgtEe] Qlal, Hao] e RE HeFAW
(maximum likelihood method), =7 Z| AR}t (corrected ordinary least squares
method) 52 Z-83 4= QJtHAigner ef al., 1977; Kumbhakar and Lovell, 2000;
Meeusen and Van Den Broeck, 1977).

wrob WA W4 w7k Bkl uoliL, Rl 529l AT RE

[V (1.02)18 TF2Ck 7P 29, u=00]W £l A4te] o]Fo]x 1

o1eS OJmlskAE, u 00w HlE & Q) Aldte] olRojX I 9leg o)
sty e m AUAFRE RSl B = —u)l Thi HE
&4 o RAVRE AHEW )] 4 @322 Zo fmerh

(Kirkley et al., 1998; Kumbhakar and Lovell, 2000).

w | ele A o) - )
Bt | o=y | 2y - 65

A7IA, u' = (A/o)+(u/oN), X=0,/0,, LI o= (0i+07) S 2JH|
e} w3t ¢(-)9} o) 27 BEATELS] GEUEFS0F HEYTE
Eo| Bugg oulgich o]4e] 4] (4-31)3} 4] (4-32)9] AIE wpg
A AYAEARS] AR EY(TE ) 4] (4-33)o|l ALl 2ol AlLbe T

HU

TE; = exp(—u,) 4] (4-33)
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B QUi AR PN 2 FEAH o] 3t
BRA BP5R0] FF Fuo] Bt AAA A, =
= Hrshe SOl tHEAIE 9, 2008, p. 5752

TEREANY AHA AT F2 gl dE dEas
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W
3
»
&1_1"
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Lo

_{

2 FH9 AVH(IFH) FARE S| olele TR Aot
Ggol e A Swa B o3, FRYB 2 A S 7
FTHEALG 9, 2008, p. 73). Z, FTH BBl HA TFA
H o] iE ST FFAUAY AS TR olg 84E TP

ARE 20019 AWE THRATHA A2, o4 A 9l

o] 1 Ao 9 (_gr—/,“—xﬂ, 2002, p. 1).
FAHoR Aol tiT WEE BAE T <2 4559 2 o9

52) BBAMA ATl ey 2wd 34
HER et $AH £AARAE 9, 2008, p. 57).
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